
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 
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As of April 7, 2020, approximately 1,300,000 cases and
80,000 deaths related to coronavirus disease 2019 (COVID-
19) have been reported in more than 180 countries/terri-
tories. Health care infrastructures and resources, particu-
larly as it relates to the care of the most critically ill
patients, are currently being strained globally. In this
context, however, there has been little clinical guidance or
information regarding life-threatening conditions
requiring emergency operation that cannot be delayed. We
present a case of acute type A aortic dissection in a patient
with COVID-19 to highlight the clinical implications of a
true emergent procedure during the COVID-19 outbreak.
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s of April 7, 2020, approximately 1,300,000 cases and
A80,000 deaths related to coronavirus disease 2019
(COVID-19) have been reported in more than 180 coun-
tries/territories.1 Health care infrastructures and re-
sources, particularly as they relate to the care of the most
critically ill patients, are currently being strained globally.
In this context, in the United States, the American College
of Surgeons and the Centers for Medicare and Medicaid
Services released recommendations for the management
of elective surgical procedures,2,3 suggesting delaying all
elective procedures without high acuity to focus on more
urgent cases, preserve valuable resources, and prevent
the spread of COVID-19 among health care providers,
patient families, and the public.
In contrast, maintaining emergency operation capabil-

ities is critical for patients who require life-saving oper-
ations that cannot be delayed. We present our first case of
acute type A aortic dissection in a patient with COVID-19,
which was confirmed on postoperative day 6. This report
illustrates clinical implications of an emergent procedure
during the COVID-19 outbreak.

On March 14, 2020, a previously healthy nonsmoking
52-year-old man presented to another facility with
severe chest and abdominal pain. He denied fever or
shortness of breath. The computed tomographic angiog-
raphy showed an acute type A (DeBakey type I) aortic
dissection with a primary intimal tear at the level of the
sinotubular junction, markedly compressed true lumen in
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extending down into the superior mesenteric and bilat-
eral renal arteries, and poor contrast enhancement of the
right kidney (Figure 1A, 1B).
He was emergently transferred to the University of

Michigan for further management. On arrival, the patient
had a low-grade fever (37.6�C) without cough, dyspnea,
or recent travel. He did not meet any of our institutional
criteria for COVID-19 testing at that time, which included
fever higher than 38�C, cough, or dyspnea, or both,
without a clear alternative cause, risk factors (such as
immunocompromised state or age >70 years) for devel-
oping a severe form of disease if infected, recent domestic
or international travel, employment as a health care
worker, or contact with a known COVID-19 patient, and
therefore he was not tested. There were a total of 33
COVID-19 cases in Michigan and no case in our county
(Washtenaw County) at that time.4

Ascending and hemiarch aortic repair under moderate
hypothermic circulatory arrest with retrograde cerebral
perfusion was immediately performed. The procedure
was uneventful, with cardiopulmonary bypass, aortic
cross-clamp, and circulatory arrest times of 107, 52, and 8
minutes, respectively.
Despite the uneventful intraoperative course, he could

not be extubated on postoperative day 1 due to persistent
hypoxia with high oxygen (fraction of inspired oxygen of
60%) and positive end-expiratory pressure (10 cm H2O)
requirements. The chest roentgenogram was unremark-
able (Figure 1C). He was diuresed due to higher-than-
usual oxygen demands. He was eventually extubated on
postoperative day 2.
The patient began ambulating with assistance. Mean-

while, he continued to be diuresed; however, his hypox-
emia gradually exacerbated. The chest roentgenogram on
postoperative day 5 demonstrated bilateral patchy pul-
monary infiltrates, and on that same day, he needed
reintubation (Figure 1D). The results of a respiratory virus
panel were negative. A real-time reverse-transcriptase
polymerase chain reaction test for COVID-19 was per-
formed and was positive.
Several caregivers involved in his care were immedi-

ately quarantined afterward, although they were all
asymptomatic. His respiratory status rapidly worsened
over the ensuing 48 hours (with partial pressure of oxy-
gen of 73 mm Hg, despite 100% fraction of inspired ox-
ygen), and inhaled nitric oxide was initiated. Despite
maximum medical therapy, the patient died on post-
operative day 11 of multiorgan failure essentially result-
ing from progressive respiratory failure and acute renal
failure.
Comment

We present an acute type A aortic dissection case
complicated by acute respiratory distress syndrome in a
patient initially not suspected for but later diagnosed with
COVID-19. This case clearly illustrated several aspects of
emergent cardiac operation during the current COVID-19
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Figure 1. Relevant imaging
studies during the patient’s hospi-
tal course. (A) A representative
axial image of the preoperative
computed tomographic angiog-
raphy demonstrates type A aortic
dissection. (B) A representative
sagittal image of the preoperative
computed tomographic scan dem-
onstrates a markedly compressed
true lumen involving the visceral
segment of the thoracoabdominal
aorta. Chest roentgenograms (C)
immediately after the operation
and (D) immediately after
reintubation.
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outbreak. While perioperative acute respiratory distress
syndrome for emergent repair for type A aortic dissection
is not exceedingly rare, rapidly progressive respiratory
failure on postoperative day 4 and 5 in nonsmoking and
otherwise healthy ambulating patients after an unevent-
ful operation is not usual, raising COVID-19 in the dif-
ferential diagnosis.

Although at what time point our patient acquired
COVID-19 is still unclear, we suspect it was preopera-
tively, given the time course of his clinical deterioration.
We thoroughly elicited his medical history and review of
systems, but he was not even considered suspicious for
COVID-19 at presentation. Despite practicing at a major
academic center, we are very limited by the number of
available real-time polymerase chain reaction tests and
the relatively long processing time.

There are clearly patients with mild symptoms or even
asymptomatic patients who are infected with COVID-195

that will not be detected by the current screening process.
The currently outlined risk factors for acquisition of the
disease are likely no longer relevant, because more than
400,000 cases have occurred in the United States, with that
number rapidly rising daily.1

To protect patients, health care providers, and the
public, we advocate for more liberal testing for patients
who are undergoing major emergent operations. Such
patients can then be placed in the appropriate isolation
precautions, providers can wear the appropriate personal
protective equipment, and procedure rooms can be
adequately sterilized postoperatively. In this context,
operating surgeons have to be mindful with respect to the
COVID-19 test processing time, which significantly varies
among institutions, ranging from 2 to 3 hours to days, and
the possibility of false-negative results.
This humbling experience and the ongoing spread of

COVID-19 highlight how inadequate our preparation was
for this pandemic, despite having witnessed the preced-
ing situations in China, South Korea, Iran, Japan, and
Europe. In light of the very high mortality associated with
nonoperative management of type A aortic dissection and
with the lack of existing data regarding concurrent aortic
dissection and COVID-19 infection, it remains inconclu-
sive to suggest that cases like the present report be
delayed for these dual diagnoses.
However, nonoperative management may be justified in

patients with COVID-19 with type A aortic dissection with
severe multiple medical comorbidities, advanced age, se-
vere malperfusion syndrome, and daily heavy smoking,
because the mortality rate of these patients can be close to
100%. Alternatively, endovascular repair may be consid-
ered if anatomically suitable, because the pulmonary
burden from cardiopulmonary bypass use and associated
induced inflammatory cascade can be avoided. This fact
implies the importance of cancelling all nonessential pro-
cedures with the goal to preserve and redirect life-saving
health care resources. Given the rare incidence of aortic
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dissections, testing such patients for COVID-19 on pre-
sentation would likely not place an excessive burden on
the currently limited testing resources. Even more broadly,
we may have to assume all patients needing an emergent
operation may have been exposed to COVID-19.
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